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PREFACE 
The "Specification for the Design of Light Gage Cold-Formed Steel Structural 
Members," first published by American Iron and SteelInst~tute in April 1946 and 
revised in subsequent second (1956), third (1960) and fourth (1962) editions 
has gained both national and international recognitioh. It is aCEepted as the design 
standard for cold-formed steel structural members in: The Basic Building Code 
sponsored by the Building Officials Conference of America, the National Building 
Code of the National Board of Fire Underwriters, the Southern Standard Build-
ing Code sponsored by the Southern Building Code Congress and the Uniform 
Building Code of the International Conference of Building Officials. This design 
standard is now used wholly or partly by most of the cities and other jurisdictions 
in the United States having building codes. 
In Part I of the Design Manual, the Specification has been revised to reflect 
recent technical developments and the results of continuing research, particularly 
those relating to the utilization of as-formed strength. 
It has long been customary in structural design to relate working stresses 
and load-carrying capacity to the properties of the material as determined from 
standardized tests of small specimens. It is now known that the mechanical prop-
erties of sheet and strip steel may be significantly altered by the cold work that 
is exerted on it in forming it into structural sections. Utilization of the increased 
strength of a cold formed structural member that results from the forming process 
is a recent development that is assuming importance in some structural applica-
tions of sheet and strip steel. 
The strengthening effect of forming operations will vary widely, depending 
on the composition and prior treatment of the material, the extent to which it is 
cold worked in forming, the nature of the forming operation and the propor-
tions of the section. A compact section that is formed from narrow strip in 
roll forming machines may experience a considerable increase in strength relative 
to the strength of the unformed material. A relatively wide, thin section may 
experience such an increase only at the corners, and since in such a section the 
corners constitute a small percentage of the total the net effect is slight. 
In addition to recognition of the effects of cold work, the interaction formula 
for combined axial and bending stresses has been revised. Other changes, minor 
in nature, have also been made. 
Part II of the Manual, Supplementary Information, has been enlarged to 
include design procedures for beams having laterally unbraced compression 
flanges. In Part III, the illustrative examples have been revised to conform with 
the recent revisions to the Specification. 
For the designing engineer this Manual will provide information for deter-
mining the safe load capacities and deflections of sections made of any com-
bination of flat elements formed from sheet or strip steel. The tables of struc-
tural properties will be useful not only in selecting from the sections shown 
but also for approximating the corresponding properties of similar sections. 
The provisions of the Design Specification and the data contained in this 
Manual give accurate results for carbon and low-alloy steels. They do 110t apply 
to 1lOlt-ferr011S metals whose modulus of elasticity is substantially different from 
that of steel. 
Designers are by no means limited to the use of sections listed in the 
Tables of Part IV of this Manual. These specific sections are not necessarily 
stock sections. They are presented primarily as a guide in the design of light 
gage cold-formed steel strucural members. The flexibility of the forming 
processes and the great variety of shapes which may be formed of sheet and 
strip steel are such that substantial economies can often be effected, or particu-
lar end use requirements met, by the use of special sections. However, the 
designer should seek the advice of manufacturers or fabricators before specify-
ing a special section. 
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PART I 
SPECIFICATION FOR THE 
DESIGN OF LIGHT GAGE COLD·FORMED 
STEEL STRUCTURAL MEMBERS 
1962 Edition 
SECTION' 1. GENERAL 
I.I-SCOPE 
This Specification shall apply to the design of structural members cold formed 
to shape from sheet or strip steel and used for load-carrying purposes in buildings. 
Nothing herein is intended to conflict with provisions of the Specifications 
issued by the American Institute of Steel Construction for the Design, Fabrica-
tion, and Erection of Structural Steel for Buildings nor with the Standard Specifi-
cations for Open Web Steel Joists as issl1ed by the Steel Joist Institute. 
1.2-MATERIAL 
This Specification contemplates the use of steel sheet and strip of structural 
quality as defined in general by the provisions of the following standard specifi-
cations of the American Society for Testing and Materials: 
Flat-Rolled Carbon Steel Sheets of Structural Quality, ASTM Designa-
tion: A245 
Hot-Rolled Carbon Steel Strip of Structural Quality, ASTM Designation: 
A303 
High Strength Low Alloy Cold-Rolled Steel Sheets and Strip, ASTM 
Designation: A374 
High Strength Low Alloy Hot-Rolled Steel Sheets and Strip, ASTM Des-
ignation: A375 
Zinc-Coated (Galvanized) Steel Sheets of Structural Quality, Coils and 
Cut Lengths, ASTM Designation: A446. 
The above listing does not exclude the use of material ordered or produced 
to other than the listed specifications provided such material conforms to the 
chemical and mechanical requirements of one of the listed specifications or 
other published specification which establishes its properties and suitability, and 
provided it is subjected by either the producer or the purchaser to analyses, tests 
and other controls to the extent and in the manner prescribed by one of the listed 
specifications. 
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SECTION 2. DESIGN PROCEDURE 
2.1-PROCEDURE 
All computations for safe load, stress, deflection and the like shall be in accord-
ance with conventional methods of structural design except as otherwise specified 
herein. 
2.2-DEFINITIONS 
Where the following terms appear in this Specification they shall have the 
meaning herein indicated: 
(a) Stiffened Compression Elements. The term "stiffened compression 
elements" shall mean flat compression elements (i.e., plane compression flanges 
of flexural members and plane webs and flanges of compression members) of 
which both edges parallel to the direction of stress are stiffened by connection 
to a stiffening means (i.e., web, flange, stiffening lip, intermediate stiffener, or 
the like) conforming to the requirements of Section 2.3.2.· 
(b) Unstiffened Compression Elements. Any flat element which is 
stiffened at only one edge parallel to the direction of stress shall be considered 
an "unstiffened" element. 
(c) MfJlliple-Stiffened Elements. A multiple-stiffened element is an ele-
ment that is stiffened between webs, or between a web and an edge, by means 
of intermediate stiffeners which are parallel to the direction of stress and 
which conform to the requirements of Section 2.3.2.2. A sub-element is the 
portion between adjacent stiffeners or between web and intermediate stiffener 
or between edge and intermediate stiffener.· 
(d) Flat-Width Ratio. The flat-width ratio, wit, is the ratio of the flat 
width, w, exclusive of edge fillets, of a single flat element to the thickness, t, 
of such element. In the case of sections such as 1-, T-, channel- and Z-shaped 
sections, the width, w, is the width of the flat projection of flange from web, 
exclusive of fillets and of any stiffening lip that may be at the outer edge of 
the flange. In the case of multiple-web sections such as hat-, U- or box-shaped 
sections, the width, w, is the .flat width of flange between adjacent webs, 
exclusive of .fillets. 
(e) Effective Design Width. Where the flat width, w, of an element is 
reduced for design purposes, the reduced design width, b, is termed the "effec-
tive width," or the "effective design width." This "effective design width" is 
determined in accordance with Sections 2.3.1 and 2.3.5.· 
2.3-PROPERTIES OF SECTIONS 
Properties of sections (cross-sectional area, moment of inertia, section modu-
lus, radius of gyration, etc.) shall be determined in accordance with conventional 
methods of structural design. Properties shall be based on the full cross-section of 
the members (or net section where the use of a net section is customary) except 
where the use of a reduced cross-section, or "effective design width," is required 
by the provisions of Sections 2.3.1 and 2.3.5 of this Specification." 
• Charts 1 and 2 in Part IV illustrate several types of stiffened elements and their Effective 
Cross Sections . 
•• Tables 1 to 11 in Part IV list properties of many sections. 
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2.3.1 Propertics of Stiffened Compression Elcments 
Effective Design Width-In computing properties of sections of flexural 
members and in computing values of "Q" (Section 3.6.1) for compression 
members, the flat width, w, of any stiffened compression element having a flat-
width ratio larger than (w/t}um as hereinafter defined shall be considered 
as being reduced for design purposes to an effective design width, b or b' , 
determined in accordance with the provisions of Sections 2.3.1.1 or 2.3.1.2, 
whichever is applicable, and subject to the limitations of Section 2.3.5 where 
applicable. That portion of the total width which is considered removed to 
arrive at the effective design width shall be located symmetrically about the 
center line of the element. • 
2.3.1.1 Elements Withont Intermediate Stiffenen 
The effective design widths of compression elements which are not 
subject to the provisions of Section 2.3.1.2 shall be determined from 
the following formulas: •• 
For load determination: 
Flanges are fully effective (b = w) up to (W/t)lIm = 4020/ VT 
(Table 2.3.1.1. A lists values of (w/thm) 
For flanges with w/t larger than (w/t)um 
(b/t) = 8040 
V f { 1 ~ 2010 (w/t) V 
For deflection determination: t 
Flanges are fully effective up to (w /thm = 5160/\/-f 
For flanges with w/t larger than (w/thlm 
(b/t) = 10320 (1 2580) 
V f (w/t) V f 
In the above, 
w /t = flat-width ratio 
b = effective design width 
f = actual unit stress in the compression element computed on 
the basis of the effective design width." 
• Charts 1 and 2 in Part IV illustrate several types of stiffened elements and their 
effective cross sections. Charts 3A to 3D show effective design widths for stiffened elements. 
• • The determination of effective design width may be facilitated by the use of Charts 
3A to 3D inclusive. Table 2.3.1.1. B shows effective design width for a unit stress of 20,000 
psi. It is to be noted that where the flat-width ratio exceeds (wit) \I m the prorerties of the 
section must frequently be determined by successive approximations or other appropriate 
methods, since the unit stress and the effective design width are interdependent. (See dis-
cussion on "Variable Properties of Sections Having Stiffened Elements" included in Part II.) 
t Explanation of the differences for deflection and safe load determinations appears 
in Part II under "Stiffened Compression Elements - Reduced Cross Section." 
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TABLE 2.3.1.1. A 
Maximum WidthjThickness Ratios, (w/t)um, at which Stiffened 






































































Ratio bit of Effective Design Width to Thickness 
of Stiffened Compression Elements, for fb = 20,000 psi 
bIt for bIt for 
Load Deflection wIt Load Deflection 
Determination Determination Determination Determination 
28.4 28.4 120 50.1 61.9 
29.9 30 140 51.0 63.5 
33.7 35 160 51.7 64.7 
34.7 36.5 180 52.3 65.6 
36.6 39.7 200 52.8 66.3 
38.9 43.4 225 53.2 67.0 
40.6 46.4 250 53.6 67.6 
42.1 48.S 275 53.9 68.1 
43.3 50.S 300 54.1 68.5 
45.3 54.0 350 54.5 69.2 
46.7 56.3 400 54.8 69.6 
47.8 5S.2 450 55.0 70.0 
4S.7 59.7 500 55.2 70.3 
• (wIt) 11_ for load determination, see Section 2.3.1. 
•• ('IV It) II_ for deflection determination, see Section 2.3.1. 
J\ 
2.3.1.2 Multiple-Stiffened Elements, and Wide Stiffened Elements With 
Edge Stiffeners 
Where the flat-width ratio of a sub-element of a multiple-stiffened 
compression element or of a stiffened compression element which does 
not have intermediate stiffeners and which has only one longitudinal 
edge connected to a web does not exceed 60, the effective design width, b, 
of such sub-element or element shall be determined in accordance with 
the provisions of Section 2.3.1.1. Where such flat-width ratio exceeds 60, 
the effective design width, b', of the sub-element or element shall be 
determined from the following formula:· 
b' = ..Q. _ 0.10 




flat-width ratio of sub-eltment or element 
effective design width determined in accordance with the 
provisions of Section 2_3.1.1 
b' = effective design width of sub-element or element to be used 
in design computations 
For computing the effective structural properties of a member having 
compression sub-elements or e1emenr subject to the above reduction in 
effective width, the area of stiffeners (edge stiffener or intermediate 
stiffeners)·· shall be considered reduce~ to an effective area as follows: 
For wit between 60 and 90: . 
Aett = k A'nll I 
where 
k = (3 - 2b'/w) - 3~ ( 1 - ~) ( 7 ) 
For wit greater than 90: 
Aett = (b'/w) Atnll 
In the above expressions, A~ff and A lnll refer only to the area of the 
stiffener section, exclusive of any portion of adjacent elements. 
The centroid of the stiffener is to be considered located at the centroid 
of the full area of the stiffener, and the moment of inertia of the stiffener 
about its own centtoidal axis shall be that of the full section of the 
stiffener. 
2.3.2 Stiffeners for ComprellSfon Elements 
2.3.2.1 Edge Stfffeners 
In order that a flat compression element m:ty be considered a "stiffened 
compression element" it shall be stiffened along each longitudinal edge 
• See Section 2.3.3 <a> for limitations on the allowable Aat-width ratio of a compres-
sion element stiffened at one edge by other than a simple lip . 
•• See Section 2.3.2.2 for limitations on number of intermediate stiffeners which may 
be considered eHective and their minimum moment of inenia. 
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parallel to the direction of stress by a web, lip, or other stiffening means, 
having not less than the followillg minimum moment of inertia: 
Im1n = 1.83t4 V (w/t"):! - 144 but not less than 9.2t4 
(See Table 2.3.::.1) 
where wit flat-width ratio of stiffened element, and 
Im1n minimum allowable moment of inertia of stiffener (of any 
shape) about its own centroidal axis parallel to the stiff-
ened element.· 
Where the stiffener consists of a simple lip bent at right angles to the 
stiffened element, the requir"': over-all depth, d, of such lip may be deter-
mined as follows: 
d = 2.8t'{Y (wit) 2 - 144 but not less than 4.8t 
(See Table 2.3.2.1) 
A simple lip shall not be used as an edge stiffener for any elemenf 
having a Bat-width ratio greater than 60. 
TABLE 2.3.2.1 
Minimum Properties of Stifieners for Compression Elements 
wit 1"'8 dm'. wit 1m ,. d .. ,. 






13.2~ 5.4t 40 69.9~ 9.4t 
19.4~ 6.2t 50 89.0~ 10.2t 
24.6~ 6.7t 60 107.6t4 1O.9t 
29.3t4 7.lt Over 60 1.83t1w 
40.2t4 7.8t 
2.3.2.2 Intennediate Stiffeners 
In order that a flat compression element may be considered a "multiple 
stiffened element," it shall be stiffened between webs, or between a web 
and an edge, by means of intermediate stiffeners parallel to the direction 
of stress, and the moment of inertia of each such intermediate stiffener 
shall be not less than twice the minimum allowable moment of inertia 
specified for edge stiffeners in Section 2.3.2.1. The following limitations 
also shall apply: 
(a) If the spacing of stiffeners between two webs is such that the 
flat-width ratio of the sub-element between stiffeners is larger than 
(W/t)Um (Section 2.3.1) only two intermediate stiffeners (those 
nearest each web) shall be considered effective. 
(b) If the spacing of stiffeners between a web and an edge stiffener 
is such that the Oat-width ratio of the sub-element between stiffeners 
is larger than (w/t)urn (Section 2.3.1) only one intermediate stiffener 
shall be considered effective. 
• Table 10 in Part IV lists properties of simple lip stiffeners. 
(, 
( c) If intermediate stiffeners are spaced so closely that the flat-
width ratio between stiffeners does not exceed (w/t)um (Section 
2.3.1) all the stiffeners may be considered effective. In computing the 
flat-width ratio of the entire multiple-stiffened element, such element 
shall be considered as replaced by an element without intermediate 
stiffeners whose width w. is the wbole width between webs or from 
web to edge stiffener, and whose equivalent thickness t. is determined 
as follows: 
t. = ,1/12 I. 11 w. 
where I. = moment of inertia of the full area of the multipl, (tiffened 
element, including the intermediate stiJIeners, about its own centroidal 
axis. 
2.3.3 l\laximom Allowable F1at-Widlh~Ratiol 
Maximum allowable overall flat-width ratios, wit, disregarding inter. 
mediate stiffeners and taking as t the actual thickness of the element, shall be 
as follows: 
(a) Stiffened compression element having one longitudinal edge 
connected to a web or .Bange element, the other stiffened by: 
Simple lip ...................................................... .................. 60 
Any other kind of stiffener .... ,.............................................................................. 90 
(b) Stiffened compression element with both longitudinal edges 
connected to a web or .Bange e~ement (U-type or box-type 
sections) ...................................................... : ....................................................................... 500 
(c) Unstiffened compression element ..................................................................... 60 
Note: Unstiffened compression elements that have lIat-width ratios exceeding approx-
imately 30 and stiffened compression elements that have Bat-width ratios exceedins 
approximately 250 are likely to develop noticeable deformation at the full allowable 
working stresses, without detriment to the ability of the member to carry design loads. 
Stiffened elements having Bat-width ratios larger than 500 may be used with safety 
to support loads, but substantial deformation of such elements under load may occur 
and may render inapplicable the design formulas of this Specification. 
(d) Unusually Wide Flanges: Where a flange of a flexural member is 
unusually wide and it is desired to limit the maximum amount of 
curling or movement of the flange toward the neutral axis, the fol-
lowing formula applies to compression and tension .Banges, either 
stiffened or unstiffened: 
1~1,8:::-::0:-::0-::,0-::-OO::-th~ 4/100 C 
wmax = "\J fn x '\j-h-
where 
wmu = the width, in inches, of flange projecting beyond the web; 
or half of the distance between webs for box- or U-type 
beams. 
t thickness of flange in inches. 
h depth of beam in inches. 
c _ the amount of curling in inches.· 
• The amount of curling that can be tolerated will vary with different kinds of sections 
and must be established by the designer. Amount of curling in the order of 5% of the depth 
of the section is usually not considered excessive. 
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fn the IIverttge stress in the full, unreduced flange width. 
[Where members are designed by the eDeclive derign 
width procedure, the average stress = the maximum stress 
x (the ratio of the effective design width to the acrual 
width).] 
2.3.4 lIIaximum Allowable Web Depth 
The ratio hit of the webs of flexural members shall not exceed ............... 150 
where 
h = clear distance between flanges, in. 
t = thickness of web, in. 
Where II web consists of two or more sheets, the hit ratio of the 
individual sheets shall not exceed ........................................................................ !.SO 
2.3.5 UnU!,uIlIly Short Spilns Supporlin~ COII(,t'Tllratcd Loads 
Where the span of the beam is less than 30 W (w' as defined below) and it 
carries one concentrated load, or several loads spaced farther apart than 2 W, 
the effective design width of any flange, whether in tension or compression, 
shall be limited to the following: 
TABLE 2.3.5 
Short, Wide Flanges 
}I.faxlmum Allowable Ralio of EJTcl'live Dt'slgn Width to AchlRl "\i(ltlt 
L/w' Ratio L/w' Ratio 
30 1.00 14 0.82 
25 0.96 12 0.78 
20 0.91 10 0.73 
18 0.89 8 0.67 
16 0.86 6 0.55 
In Table 2.3.5 above: 
L = full span for simple spans; or the distance between inflection points 
for continuous beams; or twice the length of cantilever beams. 
w = width of flange pmjection beyond the web for I-beam and simihr sec-
tions or half the distance between webs for box- or V-type sections. 
For flanges of I-beams and similar section; ~tjffeneri by lips at the outer edges, w' 
shall be taken as the sum of the flange projection beyond the web plus the depth 
of the lip. 
SECTION 3. ALLOWABLE DESIGN STRESSES 
The maximum allowable unit stresses to be used in design shall be as follows: 
3.I-BASIC DESIGN STIlESS 
Tension on the net section of tension members, and tension and compression, 
f ... on the extreme fibers of flexural members shall not exceed the values specified 
below, except as otherwise specifically provided herein. 
The ASTM specifications listed in Section 1.2, Material, provide (or a number 
of different grades of steel. Values of the basic allowable design stress, fh as de-
fined above, are tabulated below for some of these grades in terms of their yield 
points. Provisions for allowable unit stresses for other grades of steel and for 
cold worked members follow the listing of tabular values. 











used in accordance 
with the provisions 










fb = Specified minimum yield 
point/1.65 
fb = Specified minimum yield 
point (seenote)/1.65 
For special provisions for members resisting wind or earthquake loads 
see Section 3.8, Wind or Earthquake Stresses. 
NOTE: TIle term "specified minimum yield point" when applied fa mem"er5 tl~('d in 
accordance with the rrovi~ions of Section 3.1.1 sh'all mean that minimum yield point 
stipulated by the applicable· product or cnd use specifications. 
3.1.1 Utilizntion of Cold Work of Forming 
Except as permitted by this Section 3.1.1, allowable stre~ses shall be based 
upon the specified minimum properties of the plain material. Utilization, for 
design purposes, of any increase in material strength that results from a 
cold forming operation is permissible provided the increase in strength ob-
tains for the kind of stress, tensi ..... n or compression, that is to be imposed on 
the final product in service; and under the limitations prescribed in Sections 
3.1.1.1 and 3.1.1.2. 
3.1.1.1 Types of Seclions 
The provisions of Section 3.1.1 shall apply only to the following, 
regardless of whether the stress to be imposed on the member in service 
is tension or compression: 
(a) Axially loaded members, and Banges of flexural members, whose 
proportions are such that when treated as compre~sion memhers 
the qU:1ntity Q, Section 3.6.1, is unity. This includes tubular 
members composed of flat elements. 
(b) Cylindrical tubular members in which the ratio D/t of mean 
diameter to wall thickness does not exceed 3,300,000/f7. 
• Le.: ·ManufactUrer·s, institute, association, or building code. 
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3.1.1.2 Limitntions 
Application of the provisions of Section 3.1.1 shall be on the follow-
ing basis: 
(a) Mechanical properties shall be determined on the basis of full 
section tests, in accordance with the provisions of Section 6.3, 
with the exception specified in paragraph (c) thereof. 
(b) Application of the provisions of Section 3.1.1 shall be confined 
to the following Sections of the Specification: 
3.1- Basic Design Stress 
3.2 - Compression on Unstiffened Elements, paragraph (a) 
only. 
3.3 -Laterally Unbraced Single Web Beams 
3.6 - Axially Loaded Compression Members 
3.7 - Combined Axial and Bending Stresses 
3.8- Wind or Earthquake Stresses 
3.9 - Cylindrical Tubular Members 
5.1- Wall Studs 
Application of all other provisions of the Specification shall be 
based upon the properties of the plain material before forming. 
(c) The effect, on mechanical properties, of any welding that is to 
be applied to the member shall be determined on the basis of 
tests of full section specimens containing, within the gage length, 
such welding as the manufacturer intends to use. Any necessary 
allowance for such effect shall be made in the structural use of 
dle member. 
3.2-COl\IPRESSION ON UNSTIFFENED ELEMENTS 
Compression, fe, in pounds per square inch, on Bat unstiffened elements:· 
(a) For wit not greater than 10: fe = fb 
except that when fb exceeds 30,000 psi the maximum wit ratio for 
which fe may be taken equal to fb shall not exceed 
300,000 
fb 
In the case of such higher values of fb the allowable value of fe for 
wit ratio less than 10 but greater than the ratio established by this 
paragraph shall be obtained by straightline interpolation. The interpola-
tion is to be made between (1) the value of fb at wit as specified in 
this paragraph and (2) f., = 30,000 psi at wit equal to 10. 
(b) For wit greater than 10, but not greater than 25: 
fe = (1.667 fb - 8640) - (1/15) (fb - 12,950) wit 
For steels with yield point in excess of 50,000 psi the value of fb to 
be used for the determination of fe when wit exceeds 10 shall be 30,000 
psi. 
• Chart 5 in Part IV shows allowable design stresses for unstifIened compression 
demenlS. 
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(Values of fc in accordance with formula are given in Table 3.2 (b) ) 
(c) For wit from 25 to 60:· 
For Angle Stnlts: fo = 8,090,000/(w/t)2 
For all Other Sections: fc = 20,000 - 282 (wit) 
(Values of fc in accordance with formulas are given in Table 3.2 (c» 
In the above formulas, wit = flat-width ratio as defined in Section 2.2. 
TABLE 3.2 (b) 
Allownhle Design Stresses on Ull8liffened Elements-Section 3.2 (b) 
For wit Ratios Not Exceeding 25 
Basic Design Stress (psi) 
wit 
20,000 30,000 27,000 24,000 22,000 18,000 15,000 
10 30,000 27,000 24,000 22,000 20,000 18,000 15,000 
12 27,720 25,130 22,530 20,790 19,060 17,330 11,730 
14 25,450 23,260 21,050 19,590 18,120 16,650 11,450 
16 23,170 21,380 19,580 18,380 17,18U 15,980 14,180 
18 20,900 19,510 18,110 17,170 16,240 15,310 13,910 
20 18,630 17,640 16,630 15,970 15,300 14,630 13,61(0 
22 16,350 15,760 15,160 14,760 14,360 13,9(10 13.360 
24 14,080 13,890 13,690 13,560 13,120 13,290 13,090 
25 12,950 12,950 12,950 12,950 '12,950 12,950 12,950 
I 
TABLE 3.2(c) 
Allownhle Design Stresses on Uustiff enecl Elements-S('clion 3.2 (l') 
For wit RaliM from 25 10 60 (All Gra(l('~ of 51('('1) 
--_ ..-
Allowable f. for Allowable f. for 
.----
Ratio Angle Struts Other Sections Ratio Angle Struts Other Sections 
wit (psi) (psi) wit (psi) (rsi ) 
25 12,950 12,950 4·1 4,180 7,590 
26 11,970 12,670 46 3,820 7,030 
28 10,320 12,100 48 3,510 6,.160 
30 8,990 11540 50 3,210 5,900 
32 7,900 10,980 52 2,990 5,340 
34 7,000 10,410 54 2,770 4,770 
36 6,240 9,850 5G 2,580 4,210 
38 5,600 9,280 58 2,400 3,640 
40 5,OGO 8,720 GO 2,250 3,080 
42 4,590 8,160 
• Unstiffened compression elements having ratios of wit exceeding approximately 30 
may show noticeable distortion of the free edges under allowable compressive stress without 
detriment to the abiliry of the member to support load_ 
For ratios of wIt exceeding approximately 60 distortion of the flanges is likely to he so 
pronounced as to render the section structurally undesirable unless load and stress are limited 
to such a degree as to render such use uneconomical. 
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l.S-LATERALLY UNnRACED SINGLE WEB BEAl\IS 
To prevent lateral buckling, the maximum compression stress f'~, in pounds 
per square inch, on extreme fibers of compression flanges of laterally unsupported 
straight 1-, Z- or channel-shaped flexural members, (not including multiple-web 
deck, U- and dosed box-eype members and curved or arch members) shall not 
exceed the ait· ;,\-able stress as specified in Sections 3.1 or 3.2 nor the following 
maximum stn:.<scs: 41< 
(a) For 1- or channel-shaped sections: 
When L/ry is greater than 10,050/Vfb but less than 22,-100/Vfb: 
f' = l..2.. fb _ fb2 (~)I 
e 9 907 x 10° r 1 
When L/ry is equal to or greater than 22,400/V fb 
E'~ = 280,000,000/(L/r,.)2 
For steel having minimum yield point of 33,000 psi, when L/ry is greater 
than 71 but less dIan 158: 
f'~ = 22,200 _ 0.442 ( ~ )2 
When L/ry is equal to or greater than 158: 
f'e = 280,000,OOO/(L/ry )2 
(b) For Z-shaped sections: 
When L/ry is greater than 7,100/V fb but less than 15,900/V fb: 
f' = ~ f _ fb2 (L)' 
e 9 b 453 X 106 r;-
When L/ry is equal to or greater than 15,900/\1'4 
E. = 140,000,000/(L/ry)2 
For steel having minimum yield point of 33,000 psi, when L/ry is greater 
than 50, but less than 112: 
f'e = 22,200 - 0.884 ( ~ ) I 
When L/ry is equal to or greater than 112: 
fl. = 140,000,000/(L/r1)2 
where L = the unbraced length of the member, in. 
ry = tile radius of gyration of the entire section of the member about 
its graviey axis parallel to the web, in. 
3.4-ALLOW ABLE STRESSES IN WEBS OF BEAMS 
3.4.1 Shcar StrclIsc.ln Web. 
The maximum average shear stress, v, in pounds per square inch, on the 
gross area of a Bat web shall not exceed: 
64,000,000 °th 0 E 2/3 f 
T = (h/t)! Wi a maxImum 0 11-
----
• Chart 6 in Part IV shows maximum allowable compression stress in /langes of beams 
IUbject to lateral buckling. 
where 
t = ""eb thickness. in. 
h = clear distnnce between flanges, in. 
fb = basic working stress as specified in Section 3.1, psi. 
Where the web consists of two or more sheets, each sheet shall be con-
sidered as a separate member carrying its share of the shear. 
(Values in accordance with the above formula are given in Table 3.1.1.) 
TABLE 3.4.1 
l\Ia'timum Allowable Shear in FIat Webs 
64,000,000 






















20,000(Maximum for fh = 30.000 psi) 
18,000(Maximum for fb = 27,000 psi) 
17.780 
11l,000(Maximum for fb = 24,000 psi) 
14,670(Maximum for fb = 22,O()!) psi) 










The comrressh'e stress f .... in pounds per square inch in the fin v.'eb of a 
beam due to bending in its plane, shall not exceed flJ nor sldl it exceed : 
f _ 520.000,000 
w - (h / t)2 
where h = clear distance between flanges, in. 
3.4.3 Comhined Bending and Shenr Slrel!l!u In Web. 
for webs subject to both bending and shear stresses, the member sh~1I he so 
proportioned that such stresses do not exceed the allowable values specified in 
Sections 3.4.1 and 3.4.2 and that the quantity 
(f'b/f,,)! + (v'/v)Z does not exceed unity, 
where 
520.000.000 
f" = (b/t)1 
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v _ 64,000,000 
(h/t)1 
f' b - actual compressive stress at junction of Bange and web, psi. 
v' actual average shear stress, i.e., shear force per web divided 
by web area, psi. 
3.S-WEB CRIPPLING OF BEtUlS 
To avoid crippling of flat webs of beams, concentrated loads and reactions 
shall not exceed the values of Pmnx given below. 
(a) Beams of steel having minimum yield point of 33,000 psi and having single 
unreinforced webs with inside corner radius equal to or less than the thick-
ness of sheet: 
( 1) For end reactions or for concentrated loads on the outer ends of canti-
levers 
Pmax = 100t2 [980 + 42(B/t) - 0.22 (B/t) (h/t) - 0.11 (h/t)]· 
For steel having other than 33,000 psi minimum yield point and other 
corner radii, the value PmnJ: given by the above formula is to be mul-
tiplied by 
k(1.15-0.15n) (1.33-0.33k) 
(2) For reactions of interior suppOrtS or for concentrated loads located 
anywhere on the span 
Pmax = 100t2 [3050 + 23(B/t) - 0.09 (B/t) (h/t) - 5(h/t)]" 
For steel having other than 33,000 psi minimum yield point and other 
corner radii, the value PmsJ: given by the above formula is to be mul-
tiplied by 
k ( 1.06 - 0.06n) (1.22 - 0.22k) 
(b) Por I-beams made of two channels connected back to back or for similar 
sections which provide a high degree of restraint against rotation of the web, 
such as I sections made by welding two angles to a channel: 
( 1) For end reactions or for concentrated loads on the outer ends of canti-
levers 
Pmax = t 2fb (7.4 + 0.93 VB/t)"· 
(2) For reactions of interior supports or for conc·entrated loads located 
anywhere on the span 
Pmax = t2fb (11.1 + 2.41 VB/tH 
In all of the above Pmnx represents the load or reaction for one solid web sheet 
connecting top and bottom flanges. For webs consisting of two or more such 
sheets, Pmu shall be computed for each individual sheet and the results added 
to obtain the allowable load or reaction for the composite web. 
For loads located close to ends of beams, provision (a-2) and (b-2) al'ply. 
provided that for cantilevers the distance from the free end to the nearest edge 
• See Chart 711. in Part IV . 
•• See Chart 7B in Part IV . 
••• See Chart 7C in Part IV. 
t See Chart 7D in Part lV. 
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of bearing, and for a load close to an end support, the clear distance from edge 
of end bearing to nearest edge of load bearing, is larger than 1.5 h. Oth~rwise 
provisions (a-1) and (b·l) apply. 
In the above formulas, 
Pmax = allowable concentrated load or reactions, lb. 
t = web thickness, in. 
B = actual length of bearing, in inches, except that in the above formulas 
the value of "B" shall not be taken greater than "h". 
h = clear distance between flanges, in. 
fb = basic allowable design stress, psi. (Section 3.1) 
k = fb/20,000. 
n = Ratio of inside bend radius divided by web thickness. 
3.6-AXIAlLY LOADED COl\IPRESSION MEMBERS 
3.6.1 Unit Stress 
The average axial stress, P / A, in compression members shall not exceed 
the values of Fa, as follows: • 
L/ I th 24,200 r ess an --:::::'-=-
yf, yQ (
QflL/r)' 
F. = 0.515~f, - 47,500 
24,200 149,000,000 
L/r equal to or greater than -y-:'"f:-=,=-y-=Q=- : F. = --('-L/-c--')'--,-
For steel having minimum yield point of ~3,OOO psi 
Llr less than 132/yQ: F. = 17,000Q - 0.485Q2(L/r)2 
149,000,000 
F. = L/r equal to or greater than 132/yQ (L/r)2 
In the above formulas, 
P = total load, lb.; 
A = full, unreduced cross·sectional area of the member, in.2; 
F. = maximum allowable average axial suess in compression, psi.; 
L = unbraced length of member, in.;·· 
r = radius of gyration of full, unreduced cross-section, in.; 
f, = yield point of steel, psi.; 
Q = a factor determined as follows: 
(a) For members composed entirely of stiffened elements, "Q" is the ratio 
between the effective design area, as determined from the effective de-
sign widths of such elements, and the full or gross area of the cross· 
section. The effective design area used in determining Q is to be based 
upon the basic design suess fb as defined in Section 3.1. 
(b) For members composed entirely of IIf1!lilJmed elements, "Q" is the ratio 
• Values of F. for different Q and L/r values appear in Chart 4 in Part lV • 
•• L = In frames which depend upon their own bending stiffness for lateral stability, 
the effective length L in the plane of the frame shall be determined by a rational 
method and shall not be less than the actual unbraced length. 
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between the allowable compression stress f. for the weakest element of 
the cross-secdon (the elemenc having the largest tIat-width ratio) and 
dIe basic design stress fb; where Ie is as defined in Section 3.2 and Ib is 
as defined in 3.1. 
(c) For members composed of both ItifJened and unstifJened elements the 
factor "Q" is the product of a stress factor Q. computed as outlined in 
paragraph (b) above and an area factor Q .. computed as outlined in 
paragraph (a) above, except that the stress upon which Qn is to be 
based shall be that value of the unit stress fo which is used in computing 
Q.; and the effective area to be used in computing Qa shall include the 
full area of all unstiffened elements. 
3.6.2 Maximum Slendemeee Ratio 
The maximum allowable ratio L/r of unbraced length, L, to radius of gyra-
tion, r, of compression members shall not exceed 200, except that during con-
struction only L/r shall not exceed 300. 
3.7-COIUIJINED AXIAL AND BENDING STRESSES 
Members subject to both axi:ll compression and bending stresses shall be 
proportioned to meet the requirements of both of the following formulas, as 
applicable: 
where 
fn Cmf' h h 11 d' F + ( ) s a not excee Unity 
a En 
1 --- Fb F'e 
ill Qf + f~' shall not exceed unity (applic:1ble only 
0.515 'J' h at braced poims) 
F. = maximum axial unit stress in compression that is permitted by this 
Specification where axial str('~s only exists. (Section 3.6.1) 
P" = maximum bending unit stress in compression tllat is permitted by this 
Specification where bending stress only exists. (Sections 3.1, 3.2 and 
3.3) 
F' 149,000,000 (may be incrc;lscd one-third in accordance with 
e- (l/rh) 2 Section 3.8) 
f. = axial unit stress = axial load divided by full cross-sectional area of 
member, P / A. 
f'b = bending unit stress = bendi;;g moment divided by section modl1lus of 
member, ~, noting that for members having stiffened compression 
elements the section modulus shall be based upon the effective design 
widths of such elements. 
I = actual unbraced length in the plane of bending. 
rb = radius of gyration about axis of bending. 
c...= 0.85, except as follows: 
(1) Wh fA' 1 en -Fa IS equa to or less than 0.15, the member selected shall meet 
h 1· . . h fa + fb • 1 1 . t e Imitation t at Fa Fb 1S equa to or ess than Unity. 
(2) For restrained compression members in frames braced ag3inst JOInt 
translation but not subject to transverse IO::lding between their supports 
in the plane of IO::lding, em m::ly be tDken as 0.6 + 0.4 .MdM~. where 
Ml/M2 is the ratio of smaller to larger moments at the ends of the 
critical unbraced length of the member .. MdM2 is positive when the 
unbraced length is bent in single curvatllre, negative when it is bent 
in reverse curvature. 
(3) For restrained compression members in frames braced against joint 
translation in the plane of IO::ldipg and subject to transverse loading 
between their supports (joints) in the plane of loading, a value of Co 
may be taken as 0.85 or may be determined by rational analysis. 
3.B-WIND OR EARTnQUAKF. STRESSES 
3.8.1 Wind or Earthquake onfy 
Members and assemblies subject only to stresses produced by wind or earth-
quake forces may be proportioned for unit stresses 33 % per cent greater than 
those specified for dead and live load stresses. A cOlr~ponding increase may be 
applied to dle allowable unit stresses in con'nections and details. 
3.B.2 Combined Foree. 
Members and assemblies subject to stres~es produced by a combin:ltil')n of 
wind or earthqll::lke and other loads may be proportioned for unit stres~es 
33% percent greater than those specified for dead and live load stresses, pro-
vided the section thus required is not less than that req\lired for the combina-
tion of dead IOGd and live load. A corresponding increase may be arrlied to 
the allowable unit stresses in connections and details. 
3.9-Cl'LINDRICAL TUUUI.AR l\IEnmERS 
111e ratio, Dlt, of mean diameter to wall thickness of a cylindrical tubular 
member in compression or bending shaH not exceed 3,300,OOO/f •. For compres-
sion members, dle allowable unit stress, PIA, under axial load shall be prescribed 
by Section 3.6.1, wiili Q = 1. 
SECTION 4. CONNECTIONS 
4.I-GENERAL 
Connections shall be designed to transmit the maximum stress in the con-
nected member with proper regard for eccentricity. In the case of members subject 
to reversal of stress, except if caused by wind or earthquake loads, the connection 
shall be proportioned for the sum of the stresses. 
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4.2-WELDS 
4.2.1 FlUioD Weld. 
For aU grades of steel, fusion welds shall be proportioned so that the unit 
stresses therein do not exceed 13,600 psi in shear on the throat of fillet or 
plug welds. The allowable unit stress in tension or compression on butt welds 
shall be the same as prescribed for the base metal being joined, provided the 
weld penetrates 100 per cent of the section. Stresses due to eccentricity of 
loading, if any, shall be combined with the primary stresses; and the combined 
unit stresses shall not exceed the values given above. 
Stresses in a fillet weld shall be considered as shear on the throat for any direc. 
tion of the applied stress. Neither plug nor slot weJds shall be assigned any 
value in resistance to any stresses other than shear. 
All fusion welding shall comply with the provisions of the Standard Code for 
Arc and Gas Welding in Building Construction of the American Welding 
Society, of latest edition, except as Otherwise specified herein and excepting 
such provisions of that Code as are clearly not applicable to material of the 
thickness to which this Specification applies. 
4.2.2 ReIJulanee Weld. 
In sheets joined by spot welding (including projection welding) the allow· 
able shear per spot shall be as follows: 
Thickness of Allowable Shear Thickness of Allowable Shear 
Thinnest Outside Strength per Thinnest Outside Strength per 
Sheet, In. Spot,lb. Sheet, In. Spot,lb. 
.010 50 .080 1075 
.020 125 .094 1375 
.030 225 .109 1650 
.040 350 .125 2000 
.050 525 .155 3000 
.n60 725 .185 4000 
(The above values are based upon "Recommended Practices for Resistance Welding," 
American Welding Society, 1950. They are applicable for all Structural grades of low 
carbon steel, and are based on a factor safety of approximately 2Y2. Values for inter-
mediate thicknesses may be obtained by straight-line interpolation. In the absence of 
other information the above values may also be applied to medium carbon and low alloy 
steels. Spot welds in such steels give somewhat higher shear strengths than those upon 
which the above values are based; however, they may require special welding conditions. 
In all cases welding shall be performed in accordance with the American Welding 
Society's "Recommended Practices for Resistance Welding.") 
4.3-CONNEt7ING TWO CHANNELS TO FORl\1 AN I.SEt7ION 
The maximum permissible longitudinal spacing of welds or other connectors, 
Smu. joining two channels to form an I-section shall be 
(a> For compression members: 
where 
L 12 
Smu= 2 11 
L = length of compression member, in. 
t1 = radius of gyration of I-section about centroidal axis parallel to /lange, in. 
r2 = ~adius of gyration of one channel about centroidal axis parallel to web, 
In_ 
(b) For flexural members: 
where 
Smax= L/6 
In no case shall the spacing exceed the value 
2 c S", 
Slim = ---
mq 
L = span of beam, in_ 
S ... = strength of connection in tension, lb_ 
c = vertical distance between the two rows of connections near or at top 
and bottom flanges, in. t 
q = intensity of load, on beam, lb. per lin. in. 
(For methods of determination see below) 
m = distance of shear center of channel from mid-plane of the web, in. For 
simple channels without stiHening lips at the outer edges, 
w2 
m= 2w+ h/3 
For C-shaped channels with stiffening lips at the outer edges, 
wht 
m = 4Ix [wh + 2d (h - d) ] 
w = projection of flanges from inside face 01 web, in. (For channels with 
flanges of unequal width, w shall be taken as the width of the wider 
flange.) 
h = depth of channel or beam, in. 
d = depth of lip, in. 
1:. = moment of inertia of one channel about its centroidal axis normal to 
the web, in.4 
The intensity of load, q, is obtained by dividing the m:tgnitude of concentrated 
loads or reactions by the length of bearing. For beams designed for "uniformly 
distributed load," the intensity q shall be taken equal to three times the intensity 
of the uniformly distributed design load. If the length of bearing of a concentrated 
load or reaction is smaller than the weld spacing s, the required strength of the 
welds or connections closest to the load or reaction P is 
s ... = Pm/2c 
The required limiting spacing of connections Slim depends upon the intensity 
of the load directly at the connection. Therefore, if uniform spacing of connec· 
tions is used over the whole length of the beam, it shall be determined at the 
point of maximum local load intensity. In cases where this procedure would 
result in uneconomically close spacing either one of the following methods may 
be adopted: (a) the connection spacing may be varied along the beam according 
to the variation of the load intensity; or (b) reinforcing cover plates may be 
welded to the flanges at points where concentrated loads occur. The strength in 
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shear of the connections joining these plates to the flanges shall then be used for 
S ... and "c" shall represent the depth of the beam. 
4.4-SPACING OF CONNECfIONS IN COl'IPRESSION ELEMENTS 
The spacing, in line of stress, of welds, rivets, or bolts connecting a compres-
sion cover plate or sheet to a non-integral stilfener or other element shall not 
exceed 
( ,.) that which is required to transmit the shear between the connected pam 
on the basis of the design strength per connection specifIed elsewhere herein; nor 
(b) s = 6300t/y'T,- where s is spacing in inches, c is the thickness of the 
(OV e .i .LIte or sheet in inches, and f is the desi[;n stress in the cover plate or 
sheet in pounds per square inch; nor 
(c) three times the flat width, w, of the natrowest unstiffened compression 
element in that portion of the cover plate or sheet which is tributary co the con-
nections, but need not be less than the spacing indicated below unless closer 
spacing is required by paragraphs (a) or (b) of this Section 4.4. 
Value of f. Permitted 
in Unstiffened Element 
Minimum Splicing of 
Connections Required 
0.9 fb or less 36t 
Greater than 0.9 fb but not 
more than 30,000 psi 30t 
Over 30,000 psi 900,OOOt/fb 
In the case of intermittent fillet wdds parallel to the direction of stress the 
spacing shall be t;lken as the clear distance betwcen welds plus ol1c-h:1lf inch. In 
all other cascs the spacing shall be takcn as dIe center to center distance between 
connections. 
Exception: The requirements of this Section 4.4 do not apply to cover 
sheets which act only as sheathing material and are not con-
sidered as load-carrying elements. 
4.S-DOLTED CONNECTIONS 
The {ollowing requirements govern bolted connections of light gage steel 
structural members: .... 
4.5.1 Minimum Spllcing 111111 E(I~e Di51:lIIcc in Line Slrc."l' 
The clear distance between bolts which are arranged in rows parallel to the 
direction of force, also the distance from the center of any bolt to that end or 
other boundary of the connecting member towards which the pressure of the 
bolt is directed, shall not be less than 1 Y2 d nor less than P /fbt 
where 
d = diameter of bolt, in. 
P = force tr.lOsmitted by bolt, lb. 
t = thickness of thinnest connected sheet, in. 
fb = basic design stress, as defined elsewhere, psi. - - • 
----
• Chan II in Part ]V shows values of s . 
•• Tables 14, 15 and 16 in Part IV list allowable loads for bolrs . 
••• 1£ the ratio of tensile strength to yield I><>im is less than 1.35. a stress ('qual to the 
specified minimum tensile stren!ah of the material divided by 2.2 shall be used instead of 
fb in applying the provisions of Sections 4.5.1, 45.2, and 4.5.3. 
4.5.2 Temion SIres!! on Nct Seclion 
The tension stress on the net section of a bolted connection shall not exceed Ell 
nor shall it exceed (0.1 + 3djs)Eb 
where 
s = spacing of bolts perpendicular to line of stress, in. In the case of a 
single bolt, s = width of sheet. 
d and fb are as previously defined.-
4.5.3 nearing Slress in Boiled (;onneclions 
The bearing stress on the area (d x t) shall not exceed 3.5 fb•• 
4.5.-f, Shcarinlr Slrc~s on Uolts 
Shear on bolts, under dead and liye load, shall not exceed the following values 
in pounds per square inch on the gros, cross-sectional area of the bolt: 
(a) Unfinished bolts . H"H •••••••••••• H." H .... H .. H..H ... H ... H .. HH.H... ••••• 10,000 
(b) High-strength bolts conforming to the American Society for 
Testing and Materials Specifications for Quenched and Tem-
pered Steel Dolts with Suitable Nuts and I'lain Hardened 
Washers, ASTM Designation A325, as amended to date: 
In joints in which slip into bearing of the joined partS 
is permissible and in which the joined partS do not pass 
through the threaded portion of the bolt ..... 22,000 
In joints in which slip into bearing of the joined partS 
is permissible and in whith the joined partS pass t1uough 
the threaded Fortion of tThe bolt ........ " ........ H •• H .............. • ••• H ••• 15,000 
In joints in which slip into bearing is not permissible 
(bolts shall be installed in accordance with the Speci-
fications for Assembly of Structural Joints using High-
Strength Steel 1301ts, approved by Research Council on 
Riveted and l30lred Strucrural Joints of the En~ifleerjng 
foundation; the surfaces of the parts being joined sh~11 
be hot rolled (not cold-finished) surfaces either descaled 
or with normal tight mill scale, and, when assembled. all 
contact surfaces shall be free of dirt, oil, loo~e scale, burrs 
and other material that would prevent solid seating of 
the parts) 15,000 
SECTION 5. BRACING REQUIREMENTS 
Strucrural members and assemblies of light gage steel con~truction ~hall be 
adequately braced in accordance with good engineering practice. The following 
provisions cover certain special cases and conditions. 
S.l-WALL STUDS 
The saEe load-carrying capacity oE a stud may be computed on the basis that 
• If the ratio of tensile strength to yield point is less than 1.35. a stres~ equal to the 
specified minimum ten~i~e strength ~f the material divided by 2.2 shall be USf.! instead of 
f~ in appl),ing the provISIons of Scct10ns 4.5.1, 4.5.2, and 4.5.3. 
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wall 01" -rial or sheathing (attached to the stud) furnishes adequate lateral sup-
port to the stud in the plane of the wall, provided the wall material and its attach-
ments to the stud comply with the following requirements: 
(a) Wall material or sheathing must be attached to both faces or flanges of 
the studs being braced. 
(b) The maximum spacing of attachments of wall material to the stud being 
braced shall not exceed "amu" as determined from the formula: 
8 E 12 k 
amax = A2 f,2 
where k is the test value as defined in paragraph (d) and "he other terms 
are as defined in paragraphs (c) and (d). 
The slenderness ratio of the stud between attachments, a/r2, shall not exceed 
L/2r1' Therefore, the spacing of attachments shall not exceed that specified above 
nor shall it exceed: 
where 
L = length of stud, in. 
rl radius of gyration of stud about its axis parallel to 
wall = VItiA, in. 
r2 - radius of gyration of stud about its axis perpendicular 
to wall = yI2/A, in. 
(c) The minimum modulus of elastic support, k, to be exerted laterally by 
the wall material and its attachmems in order to brace the stud. shall be 
not less than-
f 2 a A2 k - .,....,.~1~~~;-
- 240,000,000 12 
where 
f, = yield point of steel in the studs, psi. 
a = actual spacing of attachmenr~ of wall material to stud measured 
along the length of stud, (a = 1 for continuous attachment), in. 
A = area of cross section of stud, in.2 
12 = moment of inertia of cross section of stud about its axis perpen-
dicular to wall, in. 4 
k spring constant or modulus of elastic support of wall material 
(on each [one] side of stud) plus attachment, i.e., k = Fly 
where F is the force in pounds which produces an elongation of 
y inches of a strip of wall material of width "a" and of length 
equal to the distance between adjacent studs, lb. per in.-
• Whether a given 'Wall material or means of attachment slllislies the requirements of 
this Section may be established by the test procedure described in Part II of this Manual. 
Also included in Part II are a number of "k" values determined by the test procedure 
described. for several common types of 'Wall sheathing. 
(d) 
Cb = factor based upon yield point of steel = fl/21 0,000,000. 
Values of Cb are given in the following tabulation: 


















The lateral force, F, which eacb single attachment of the wall material 
shall be capable of exerting 00 the stud in the plane of the wall (iD 






keP • Pmlll = -::--;::::~=?,.---:-
2 v'EI2k/a-P 
modulus of elastic support of the wall material and its attach-
ments as determined from tests, i.e., the value of "k" used in 
the formula to determine the maximum allowable spacing of 
attachments in paragraph (b), lb. per in. 
stud length in inches 
240 
design load on stud, lb. 
moment of inertia of stud about its axis perpendicular to the 
wall, in .• 
a _ actual spacing of attachments measured along stud, in. 
(a = 1 inch for continuous attachment). 
E _ Modulus of Elasticity = 29,500,000 psi. 
5.2-CnANNEL AND Z-SECTIONS USED AS BEAMS 
The following provisions for the bracing, against rwist, of channel and Z·sec-
dons used as beams apply only when (a) neither flange is connected to deck or 
sheathing material in such a manner as to effectively restrain lateral deflection of 
the connected flange and (b) such members are loaded in the plane of the web." 
5.2.1 Spadng or Brae~ 
Braces shall be attached both to the tOP and bottom Banges of the sections 
• Whether a I:iven wall mAterial or means of attachment satisfie$ the requirements of 
this Section mAY be established by the test procedure described in Part II of this Manual. 
Also included in Part II are a number of "k" values determined by the test procedure 
described, for several common types of wall sheathing . 
• • When only one flange is connected to a deck or sheathing material to effectively 
restrain lateral deflection of the connected flange, bracing mayor may not be needed to 
prevent twisting of the member, depending upon the dimensions of the member and span 
and upon whether the unconnected flange is in compression or tension. 
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at the ends and at intervals not greater than one-guarter of the span length in 
sudl a manner as to prevent tipping at rile ends and lateral deflection of either 
flange in either direction at intermcdi:tte braces. If one-third or more of the 
total load on the beams is concentrated over a length of one-twelfth or less of 
dIe span of the beam, an additional brace shall be placed at or neat the center 
of this loaded length. 
5.2.2 DCI!IIgn of BraCCI 
Each intermediate brace, at top and bottom flange, shall be designed to 
resist a lateral force Pb determined as follows: 
(a) For a uniformly loaded beam, Pb = 15K times the load within a 
distance O.5a each side of the brace. 
(b) For concentrated loads Pb = l.OK times the concentrated load P 
within a distance 0.3a each side of me brace, plus a force F determined from 
tlv' following formula, for each such concentrated load P located farther man 
O.3a, but not farther than a from the brace: 
F = 1.0 (1 -~) P K 0.7 a 
In the nbove formulas: 
For channels: 
K = m/h 
where 
m _ distance (rom shear center to mid-plane of the web, as specified 
in Secdon 4.3, in. 
b _ depth of channel, in. 
For Z-sections: 
K = I~/I~ 
where 
1%7 = product of inertia of full section about centroidal a'-ICes parallel 
and perpendicular to web, in.' 
Is = moment of inertia of full section about centroidal axis per-
pendicular to web, in. 4 
For channels and Z-sections: 
x = distance [rom concentrated load P to brace, in. 
a = length of bracing interval, in. 
End braces shall be designed for ilalE of the above forces. 
Braces shall be designated as to avoid local crippling at the points of attach-
ment to the member. 
5.2.3 Allowable Slrf'''8~ 
For channel and Z-beams intermediately braced according to the require-
ments of Sections 5.2.1 and 5.2.2, the maximum compression stress f' .. shall be 
that specified in Section 3.3, except that the length of the bracing interval, a, 
shall be used instead of the length L in the formulas of that Section. 
5.S-LATERALLY UNBRACED BOX BEAMS 
For dosed box-type sections used as beams the ratio of the Iatcr:l.lIy unsup-
ported length, L, to the distance between we webs of section shall not exceed 75. 
SECIlON 6. TESTS FOR SPECIAL CASES 
6.1-GENERAL-
(a) Where the composition or configuration of elements, assemblies, or 
details of structural members formed from sheet or strip steel are such that cal-
culation of their safe load-carrying capacity or deflection cannot be made in 
accordance with the provisions of Sections 2 through 5 of this Specification, their 
structural performance shall be established from test procedure as specified in 
Section 6.2. 
(b) Tests for determination of mechanical properties of formed sections to 
be used in accordance with the provisions of Section 3.1.1, Utilization of Cold 
Work of Forming, shall be made in accordance with the provisions of Section 
6.3, Tests for Full-Section Properties. 
(c) Tests shall be made by an independent testin~ laboratory or by a man-
ufacturer's testing laboratory. 
6.2-TESTS FOR DETERMINING STRUCTURAL PERFORMANCE 
Where tests are necessary for the purposes defi ned in paragraph (a) of Sec-
tion 6.1 they shall be conducted in accordance with the following procedure.-
(a) \'X/here practicable, evaluation of test results shall be made on tl'e ba~i5 
of the mean values resulting from tests of not fewer than three identical 
specimens, provided the deviation of any individual test result from the 
mean value obtained from all tests does not exceed +10%. 1f such 
deviation from the mean exceeds 10%; at least three more tests of the 
same kind shall be made. The averrge of the three lowest values of all 
tests made shall then be regarded as the result of the series of tem. 
(b) Determinations of allowable load-carrying capacity shall r~ made on the 
basis that the member, assembly, or connection shall be capable of sustain-
ing during the test without failure a total load, including the weight of 
the test specimen, equal to twice the live load plus one-and-one-half the 
dead load. Furthermore, harmful local distortions shall not develop during 
the tcst at a total load, including the weight of the test specimen, cgt111 to 
the dead load plus one and one half times the live load. For members and 
assemblies subjected to wind or earthquake loads. appropriate modifica-
tion of the foregoing factors shall be made in accordance with Section 3.8. 
(c) In evaluating test results, due consideration must be given to any differ-
ences that may exist between the yield point of the material from which 
the tested sections are formed and the minimum yield point specified for 
the material which the manufacturer intends to use. 
6.3-TESTS FOR FUtL-SECTION PROPERTIES 
These provisions are intended to apply only to the determination of the me-
chanical properties of full formed sections. They 'are not to be construed as per-
mitting the use of test procedures instead of the usual design calculations. Tests 
• The test procedures and test factors specified in Section 6.2 are not applicable to con-
firmatory tests of members and assemblies whose properties can be calculated according 
to Sections 2 through ,; for the latter, the Specification provides generally a safety factOr 
of 1.6'. 
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to determine mechanical properties for the purposes defined in paragraph ( b) 
of Section 6.1 shall be conducted in accordance with the following: 
(a) Tensile yield point determinations shall be made by any of the methods 
described in the current edition of Methods and Definitions for Me-
chanical Testing of Steel Products, ASTM Designation: A 370. 
(b) Compressive yield point determinations shall be made by means of 
compression tests of short specimens of the s'Xtion, and shall be taken 
as either the maximum compressive strength of the section or the stress 
at a strain of 0.5 per cent, whichever is reached fust in the tcst. "" 
(c) Where the principal effect of the loading to which the member will be 
subjected in service wjll be to produce bending suesses, the yield point 
to be used shall be the lower of the yield points determined in tension 
aod in compression. In determining such yield points in flanged sec-
tions, tension and compression tests shall be made on specimens CUt 
from the section. Each such specimen shall consist of one complete 
flange plus a portion of the web of such flat width ratio that dle value 
of Q for the specimen is unity. 
(d) For acceptance and control purposes, two tests shall be made from each 
lot of not more than 50 tons nor less than 30 tons of each section, or one 
test from each lot of less than 30 tons of each section. For dlis purpose a 
lot may be defined as that tonnage of one section that is formed in a 
single production run of material from one heat or blow. 
(e) At me option of dIe manufacturer, eidler tension or compression tests 
may be used for routine acceptance and control purposes, provided the 
manufacturer demonstrates that the values measured by the test he 
chooses to use wjll reliably indicate the yield point of me section, for 
dIe type of steel used, when subjected to the kind of stress under which 
the member is to be used. 
• See Appendix lor recommendations regarding details of compression testing. 
APPENDIX 
COIll})rcssion T.sting 
(See Section 6.3 of the Specification) 
It is recommended that compression tests be made on flat-end specimens whose 
length is not less than approximately ten times the least radius of gyration nor 
three times the least dimension of the section. If tests of ultimate compressive 
strength are to be used to check yield point -for quality control purposes, the 
length of the section should not be lcss than fifteen times the least radius of 
gyration. 
It is important, in making compression tests, that care be exercised in center-
ing the specimen in the testing machine so that the load is applied concentrically 
with respect to the cencroidal axis of the section. 
For further information regarding compression testing, reference may be 
made to Methods of Compression Testing of Metallic Matcrials, ASTM Designa-
tion: E 9, and Technical Memorandum No.2 of the Column Research Council, 
Notes on Compression Testing of Materials, ASTM Bulletin, July 1956. 
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